Theorem 1 solves this problem for suitable sequence spaces. It is shown that the Nevanlinna-Pick property of E is equivalent to a natural factorization property of annihilators in the series space of E. It follows that E has the Nevanlinna-Pick property relative to W whenever M(E) has the factorization property relative to W. A technique is provided in Lemma 6 for applying these sequence space results to general Banach spaces of functions. An identification of the dual of H 2 \W yields a proof of the classical Nevanlinna-Pick theorem based solely on the elementary factorization theory of the Hardy spaces. Zero set considerations yield the failure of the Nevanlinna Pick theorem in the Bergman spaces.
Applications are given to universal interpolating set problems in general Banach spaces of functions. Let l\S) be the usual Hubert space of functions on S where S has counting measure. Let H be a Hubert space of functions on S. A subset W of S is a universal interpolating set for H if there exists a multiplier from H\W onto l\W). We show that W is a universal interpolating set for Hit and only if M(H\W) = Z°°(TF), the space of bounded functions on W. This result provides a convenient definition of universal interpolating sets for general Banach spaces of functions. It follows that if E and F are Banach spaces of functions on S, M(E)aM{F), TFis a universal interpolating set for E 9 and E has the Nevanlinna-Pick property relative to W, then W is a universal interpolating set for F. These results provide generalizations of some theorems of Shapiro and Shields on weighted interpolation in the Hardy space H 2 and the Bergman space A 2 .
Finally, it is shown under weak assumptions that universal interpolating sequences always exist for Hubert spaces of functions but may fail to exist for Banach spaces of functions. 513 514 A. K. SNYDER 2* The series space* Let S be a set and let E be a family of complex-valued functions on S which is a linear space under the point wise operations. For each s e S let π\f) = f(s\ f eE. If i? is a Banach space such that each π* is continuous on E, then JS/ is called a Banach space of functions on S. The multiplier algebra M{E) of 2£ is the family of complex-valued functions u on S such that uf e E for all / e E, the multiplication being point wise. By the closed graph theorem each such u acts as a bounded operator on the Banach space E of functions. In case π 8 Φ 0 on E for each s e S, then M(E) is a Banach space of functions on S with the operator norm.
Let E be a Banach space of functions on S. Then E® F is the diagonal restriction of the protective tensor product of E and F. Let E be a BK space in which φ is dense. The series space S^(E) of E consists of all functions u of the form u = Σ» ^2/ % where x n eφ,y n e E f , and Σ* 11 »* IU I V n i U^ < °° For ^ 6 ^(.E) let
It follows that 6^{E) is a 5Z" space with the above norm and that φ is dense in S? (β) .
isometrically. See for instance [3] for a discussion of the series space. It is known that
The 5JK" space i2 in which 9> is dense is strongly series summable if there exists {u n } c φ such that lim % ^w(s) = 1 for each s and {u n \
It 
Proof. According to [3], 6.5(b) , φ\W is dense in K"\W, since must also be series summable. By Lemma 1,
. By Lemmas 1 and 2, the latter is equivalent to K"\W = E\W®(E\W) f = S^(E\W).
Therefore,
, E has the Nevanlinna-Pick property relative to W.
Let E be a Banach space of functions on S and u be a complexvalued function on S, u(s) Φ 0 for all seS. Let uE = {w#: a? 6 £/}. Then wi? is a Banach space of functions on S under the norm ||ux||^ = \\x\\ E , xeE. Assume throughout that such a diagonal transform of E has the indicated norm. Of course, u then acts as an isometry from E onto uE. Thus, the statement that uE = F is equivalent to the statement that u is an isometry of E onto JP. It is easy to check that if φ is dense in E, then φ is dense in uE and (wϋy =
s). Also routine is the equation u(E® F) = E®(uF).
Now let E be a Banach space of functions on S, WaS, and let K be the annihilator of S\W in E. 
The equivalence of (i) and (iii) follows from Theorem 1. To see this, note that condition (i) is equivalent to the requirement According to Lemma 6, it suffices to prove for instance that E = H P \S has the Nevanlinna-Pick property relative to W c S, assuming that Σs(l -\z\) < °° The elementary properties of Blaschke products show that E is strongly series summable. By Lemma 7, E has factorization property relative to W, so the hypotheses of Theorem 2 are satisfied. It now suffices to show that S^(E) has the factorization property relative to W. Observe that proper finite unions of M{E) zero sets are M{E) zero sets, since M{E) is an algebra. Also, a proper union of an E zero set and an M(E) zero set is an E zero set. THEOREM 
Assume that ( i ) Finite subsets of S are M(E) zero sets; for instance, M(E) contains a function which is one-to-one on S;
(ii) E has the multiplier extension property relative to E zero sets.
Then each E zero set is contained in an M(E) zero set.
Proof. Let Z be an E zero set, s 0 6 S\Z, Z ί = Z\J {s 0 }. Define a function u on Z x by u(s 0 ) = 1, u(s) = 0 for s Φ s 0 . Then ueE\Z t since Z is an E zero set. Let feE\Z x be arbitrary. Proof. Since M(A P ) = H°°, condition (i) of Theorem 4 is satisfied. However, Z cannot be contained in an H°° zero set Therefore, condition (ii) of Theorem 4 must be violated. It is well known that such sets Z exist.
Let E be a Banach space of functions on S, WaS. Then W will be called a universal interpolating set for E if M(E\W) = l°°(W), the family of all bounded complex-valued functions on W. THEOREM 
Let E be a Banach space of functions on S, WaS. Consider the following conditions on E: (i) M(E)\W = l»(W);
(ii) W is a universal interpolating set for M(E); (iii) W is a universal interpolating set for E. Then (i) and (ii) are equivalent, and each implies (iii). Furthermore, if E has the multiplier extension property relative to W, then the three conditions are equivalent.
Proof. M(M(E)\W) = l~(W) if and only if M(E)\W = l°°(W),
since e e M{E) \ W. Also, M(E)\ WaM(E\ W) and equality holds under the multiplier extension property.
In particular our definition of universal interpolating set coincides with the usual definition ( [1] , p. 147) in the case E = H*. THEOREM The referee has kindly pointed out that the following is essentially a theorem of G. Kδthe and 0. Toeplitz. See [6] , p. 529, Theorem 18.1.
Let E be a Banach space of functions on S, and let W be a subset of S such that <p\W is dense in E\W. Then Wis a universal interpolating set for E if and only if {e

THEOREM 7. Let H be a Hilbert space of functions on S with φ dense in H. Then S is a universal interpolating set for H if and only if H is a diagonal transform of l\S).
Proof. Let g(s) = \\e s \\ a for all seS, and let E = gH. Then ||β s IU = l Also, S is a universal interpolating set for if if and only if S is a universal interpolating set for E. Therefore, we may assume that ||e 8 || H = 1 for all seS. Assume that S is a universal interpolating set for H. Proof. Let E -(l/u) (H\WY = (uH\W) f . 
COROLLARY.
Let E be a Banach space of complex functions on the unit disk D with M(E)Z)H°°. If WaD is a universal interpolating set for H°°t then W is a universal interpolating set for E.
The latter corollary generalizes part of [5] The Supporting Institutions listed above contribute to the cost of publication of this Journal, but they are not owners or publishers and have no responsibility for its content or policies.
Mathematical papers intended for publication in the Pacific Journal of Mathematics should be in typed form or offset-reproduced, (not dittoed), double spaced with large margins. Please do not use built up fractions in the text of the manuscript. However, you may use them in the displayed equations. Underline Greek letters in red, German in green, and script in blue. The first paragraph or two must be capable of being used separately as a synopsis of the entire paper. Items of the bibliography should not be cited there unless absolutely necessary, in which case they must be identified by author and journal, rather than by item number. Manuscripts, in triplicate, may be sent to any one of the editors. Please classify according to the scheme of Math. Reviews, Index to Vol. 39. All other communications should be addressed to the managing editor, or Elaine Barth, University of California, Los Angeles, California, 90024. 50 reprints to each author are provided free for each article, only if page charges have been substantially paid. Additional copies may be obtained at cost in multiples of 50.
The Pacific Journal of Mathematics is issued monthly as of January 1966. Regular subscription rate: $72.00 a year (6 Vols., 12 issues). Special rate: $36.00 a year to individual members of supporting institutions.
Subscriptions, orders for numbers issued in the last three calendar years, and changes of address should be sent to Pacific Journal of Mathematics, 103 Highland Boulevard, Berkeley, California,
